Characterizing and Detecting Aircraft Identity and Diversion
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Question: Can we, solely from ASDI metadata, characterize diverted vs undiverted flights? Commercial vs private flights?
Well enough to label them? How confidently? What features are most useful for doing so?

Accuracy in Diverted/Undiverted Labeling
(Class averaged accuracy: compare to 0.5)
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Data Description

e “Aircraft Situation Display to Industry” (ASDI) data

e Each aircraft pinged every 5-60 seconds.

e Each ping generates a vector of information called a “point”.
¢ A point is status, heading, speed, etc; 17 fields of data.

e Points are assembled into “trajectories”, one per flight.

Data Statistics

Total storage: 303 Gbytes

Total number of points: 1.3 billion

Time to convert points to trajectories: 177 minutes (parallel)
Total number of trajectories: 9.5 million

Date range: April 1, 2013 to February 28, 2014.
e So0: 334 days of data, but ...
e 48 days with no data (and others with less data)

Label Definitions

e Diverted: The "destination” field in the first and last points in the trajectory differ.
Data is 7.2% diverted, overall.

e Tail number matches the regular expression "N[0-9]*".
Data is 26.5% private, overall. But note the swings ...

Accuracy in Private/Commercial Labeling
(Class averaged accuracy: compare to 0.5)
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Feature Importance (for Diversion) as a Function of Time
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Feature Definitions, For Diversion >
day—Of—year . | scheduled_duration
time—Of—day 3 time_of d;y
origin_latitude | -
origin_longitude g 20140201 W commerca
scheduled_destination_latitude : W ooy of year
scheduled_destination_longitude E g f dummy
scheduled_duration : delta between original scheduled departure / arrival times. . 2 . random
altitude_variance_80 : variance of altitude for middle 80% of trajectory.
altitude_mode : mode of altitude for entire trajectory.
travel_distance : actual path length. « ey .
scheduled_start_end_distance : distance from origin airport to scheduled destination airport. Featu re Deflnltlons, For |dentlty
turning : sum of the absolute values of the trajectory's turns.
winding : sum of the signed values of the trajectory's turns. Delete ... , ,
loiter_ratio  travel_distance divided by convex hull circumference. commercial : 0 for private, 1 for commercial.
|[dNM : segment N of M from an M-ary partition of the trajectory.
IdnNM - IdNM divided by the actual path length. Add... | | | | |
commercial 0 for private, 1 for commercial. start_end_dlstance. , d!stance from stng tra.jecto.ry point to end trajgctory po!nt.
random - a random, irrelevant feature. actqal_start_end_dlstance : dlstanc;e from orlglnatlop airport to actual destination airport.
dummy - a fixed convenience feature, not used for prediction undiverted2 : 0 for diverted, 1 for undiverted
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Sidebar: The Difference A Year Makes

The Probe Trajectories

Best matches when searching over just one day of data
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Time to sort 9.5 million trajectories with one probe: 15 minutes (serial).




